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Indian Standard
METHODS OF MEASUREMENT AND EVALUATION OF DEFECTS IN TIMBER
PART I LOGS

(First Revision)
0. FOREWORD

0.1This Indian Standard ( Part I) ( First Revision > was adopted by the

Indian Standards Institution on 24 September 1976, after the draft finalized by the Timber Sectional Committee had been approved by the Civil Engineering Division Council. 0.2 This standard was first published in 1965. The earher versigo;tvthre standard covered defects both in logs and converted timber. since some of the defects which are found in logs may not be there i; converted timber and vice-versa, it was felt desirable, for the sake of easy reference, to deal with logs and converted timber in separate standards. Accordingly, the standard is now being published in two parts, Part I dealing with defects in logs and Part II dealing with defects in converted timber. 0.3 There are several Indian Standards and also individual specifications of various government departments which cover the use of timber of various species for various purposes. Timber being a natural product, contains Being an several defects which may considerably influence its utilization. important raw material for various industrial and engineering purposes the quality of species requires to be graded in several cases. Several international grading rules are available for various forms of hardwoods, conifers and teak. In order that a suitable and common basis may be provided for satisfactory grading, an attempt is made to standardize methods of measuring the various defects and establishing a system of quantitative evaluation of the commonly occurring ones. While occurrence, location and distribution of defects may serve as acceptance criteria for selection of material for any purpose, the cumulative effect of defects as indicated in their quantitative evaluation will help ultimate grading of the material, which is again reflected in price structure.
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OAThe~~awtainedinthir~atebasedonmanyofthe existing Indian Standards on timber and gradiig ruks of Asia Pacific In cases where no guidance is available from these Forestry Co mmission. specifications a logical projection is made for such defects w&it& have not ken covered anywhere else so far. 0.5 While it may be remembered that an approximate relationship may exist between the grade of a material and the percentage of the utility value and price structure of the same, it rquires to be emphasized that the quantitative evaluation of defects cannot be merely a result of mathematical calculations, but.of a collection of the different asptcts of a natural product As such, the use brought on as close as possible to a technological pattern. of the present standard is subject to the limitations of the best and the worst of human elements in inspectors of timber, who depend on this standard for their guidance. 0.6 Despite every attempt to harmonize di&rent points of consideration in framing these rules it is anticipated that there would be several gaps between theory and practical work. It is, therefore, suggested that in the application of these rules many facts will come into light which would be incorporated in successive revisions of the present standard. 0.7 In the formulation of this standard due weightage has been given to international co-ordination among the standards and practices prevailing in difkrent countries in addition to reIating it to the practices in this field in this country. 0.8 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 201960*. The slumber of significant Places retained in the rounded off value should be the same as that of the specified value in this standard. 1. SCOPE 1.1 This standard ( Part I ) deals with methods of identification, measure_ ment and quantitative evaluation of commonly occurring defects in logs. 2. TERMXNOLOGY 2.0 For the purpose of this standard, and the following shall apply. the definitions given in IS : 707-1976t

2.1 Defect - An abnormality or irregularity in wood which lowers its technical uality or commercial value by decreasing it in strength and affecting a 8 vcrsdy its use or ita appearance or in further convetion. For the
t%-y

*Rules for rounding off ournerica~ vl~ua ( r& 1. of tamr &icablc to timber technol~ and otiiiption ( &r&d

1.

I&r3364(Partf)-1976
in units,.with regard to their sixes.
purpose of this standard defects are divided according to kiid and evaluated

2.2 Equivalent Defect - Any defect not listed but which can be rated the same as a defect mentioned in the standard and which causes equal degrade in further utilization.
2.3 Units of Defects - It is a quantitative representation of the approxiA sum of units of mate degrade of the utilizable material for each defect. various defects gives a total estimate of the entire degrade due to all defects present simultaneously in the material under consideration. The units of various defects are mentioned in the corresponding tables given under each defect.

3. IDENTIFICATION

AND MEASUREMENTS

OF DEFECTS

3.1 Burr or Burl - It is identified as a large bulge or excrescence that is formed on the trunk or branches of a tree. It shall be measured by the maximum diameter of the bulge formation on the trunk and shall be desThough technically a defect cribed along with its position in the material. in wood, it is generally not evaluated quantitatively. However, if so required, it shall be evaluated as given in Table 1.
TABLE 1 DEFECT VALUES FOR BURRS
UNIT

DIAMETEE or THE BULGE FORXATION ON TEE TBUNK, MUX (1) cm :: 30 40 50 60 70 NOTE 1 For more than one burr, the values intermediate values, NOTE 2 -For shall be taken. tbe next higher

0.08 0.16 0.24 ;:z O%O 0.55 may be added. mwurement of tbe defect

3.2 Check - It is identified as a fine crack indicating separation of fibres along the grain, not extending through the piece from one surface to another. This is measured by the length and maximum width of separation of fibres. When the width of check is less than 2 mm and the checks are numerous on any surface, they are evaluated on the basis of their average length and the affected area on the cylindrical surface, expressed as a percentage of the whole area as given in Table 2. When the width of check is more than 2 mm, ' this is evaluated in the same manner as shake ( see Table 9 ).
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LENQTH or AN AVEEAQEI&IIKIK

&TECB?ED hEA

WHOLE

-A

ESPBXS%JEDAS bWN!CAQE 01 !niE ON WFLIOH THEY hPZ8A.B .

1.
(1) cm 5 :s 20 g ii 45 50

20 (2)

40 (3) O-02 0.04 x:z o-10 0.12 0.14 O-16 o-18 o-20

60 (4) 0.04 % O-16 o-20 O-24 w28 O-32 O-36 0'40

a0 (5) o-08 O-16 O-24 0.32 o":z 0.56 ::!ii o-80

100 (6) 0'16 0.32 0*48 0'64 .O%O 096 l-12 l-28 l-44 1.60

3

O-01 O-02 0.03 G.z OfI6 o-07 Qoa ::Yi

-

NOTE 1 -Group ignored.

of cJ.~ecks less than 5 cm in length

or fine checks shall be

above values are applicable for material of length of 10 m and NOTE 2 -The For material of greater length the values shall be multipljed fraction thereof. by 10/L, where L is the length of the material in metres. shall be taken.
NOTE 3 For intermediate

values, the next higher measurement

of the defect

3.3 Curvature ( Bend ) - It is identified by any deviation from straightness of the log and is measured by the chord which t-he curvature makes between the extreme edges of deviation and by the depth at the middle portion. It is evaluated by the ratio of maximum deviation ( d) to the length of the chord ( I ) as given in Table 3.
TABLE 3 DEFECT VALUES FOR CURVATURE UNIl! (REND )

RATIO OF ~xnruaa DEVIATION TO THE LENQTH or THE CHOBD (d/l) (1) 601 0.02 o-03 x:zz 0.06 0.07 "0::: 0.10 NOTE taken. For intermediate

(2) 0.01 0.02 0.05 0.08 0.12 616 0.22 030 0'40 050 values the rtext higher measurement of defect shall be
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3.4 Descry or Rot - Theseare identi6ed as brownish or light grey patches on the surface of the log. The condition of decay is judged by the degree of softness as detected by the relative ease of penetration of a sharp knife or similar tool. The decay is estimated by the approximate affected area expressed as a percentage of the.total cylindrical area. The units of defects for decay or rot are given in Table 4.
is identified as the longitudinal depression on the surface of the log, usually near the butt end and is measured by its length on the longitudinal surface and the depth at its maximum point, that is, between the bottom of the flute and a tape taken round the log. The depth is some times expressed as a percentage of the girth of the log. Flute is quantitatively evaluated as in Table 5. 3.6 Heart Rot - It is identified as the decomposed and discoloured central portion of the log resulting from decay and is measured as the percentage of the maximum diameter of the rot portion to that of the least diameter of the log at that cross section as given in Table 6.
TABLE 4 DEFECT VALUES FOR DECAY OR ROT ( cfQu.w 3.4)
hBOlENTAQE &IEA OS'

3.5 Flute -It

DECAY OB ROT (1) 1

(2)
0.01 0.02 0.05 0.10 w15 0.20 0.25 0.30 0.35 Ow 0.45 0.50

2 5 10 15 20 25 30 35 40 45 50

NOTE l- More than 50 percent area decayed shall not be considered in ogs, squares or converted timber.
NOTE 2- If the decay is on both the ends, tbe defect values shall be added together and multiplied by f.
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DEFECT

VALUES (Cluurc

FOR 3.5)

FLUTES IN LOGS

e I !j

LENQTE OF
FLWTII
C-

DEPTH or FLUTIO I

5cm (2) 0.04 0.06 0'10 0.14 0'16 0.20 0.24 0.26 0.30 0.34

7.5 cm (3) 0.06 0'14 0.14 0'20 0'26 0.30 634 z 0.50 defect values as follows:

IO.0 cm (4) 0.06 0.14 0.20 0.26 0.34 0.40 0.46 0.54 060 0.66 for flutes thus

12.5 cm (5) 0.08 0.16 0.26 0.32 0.42 0.50 0.58 0.66 0.76 0.84 determined

15.0 cm (6) 0.10 0.20 0.30 0.40 ;I: 0'70 0.80 0.90 1.00 is for depth

17.5 cm (7) 0'12 0.24 0.36 0.46 0'58 0'70 0.82 0.94 1.06 1.16

290 cm (8) 0.14 926 940 0'54 ;:z 0.94 :z 1.34

22.5 cm (9)

25.0 cz (10)

I s .

:z 090 1.06 X. 1.50

0.65 0.86 1~09 1.18 1.34 1.48 166 the

NOTE 1 -The
valuer are modified

of flute up to 25 cm.

For bigger flutes,

Depth of Flute
cm Above 9, 8, 9, 25 up to 35 35 50 65 ,, ,, ,, 50 65 80 valurs the mxt highrr nleasurrrnent

Multi

!y Defect Value of z& J cm Depth by 1.25 1'50 2.06 2.50

NOTE 2 -For NOTES 3defect NOTE 4-

the intermediate

of defect shall be taken. For shorter lengths, be added, the unit of

The above unit of defects applies for 10~s of I~~n~~h of IO m and above. shall be multiplied by 10/L, where L IS the Irngth of the I~~g. If the number of flutes is more than cm, thr respective

unit of defect shall
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TABLE 6 DEFECT ( VALUES FOR HEART ROT

Ctausc3.6)
USrr (2) 0.05 0.10 0.15 :z "0% 8Z

P~BC~XTAOX HWBT ROT (1) 5 :50 ;z 30 35 t 50

2 values shall be added together and multipIle

030 NOTE 1 - More than 50 percent area of heart rot in logs shall not be considered. NATE 2 - In case of heart rot occurrin on both the ends of the log, the defect
by 3/4.

!

is identified as cavities caused by worms, insects, birds or 3.7 Hole -It mechanical means and is espressed by the diameter of the hole. When occurring in large numbers, it shall be described by the number present in This includes borer any 100 cm% area of the surface on which it occurs. holes, grub holes, insect holes but pin holes and knot holes ( loose knot ) are excluded. This is quantitatively evaluated as in Table 7.
TABLE
COWEST~A~~N CIB HOLES PER NOT I

7 DEFECT

VALUES
ANY

FOR HOLES HOLE IN Above 20 up to 25 cm (6) 0.18 0.36 0.54 0.72 090
1

DIABETEB OF THE Lnnrnm
C~T~CENTBA~OX

100

cm*
THAN

hfORI5

L'p lo 5 cm (2) 0.01 0.02 003 0.04 0.05

Above

5

10 cm

up to

Above

15 cm (4) 0% 0.12 0.18 0.24 0.30 separately

10 up to

Above 15 up to 20 cm (5) 0.09 0.18 0.27 0.36 0.45

(1)

1

2 3 4 5

(3) PO3 0.06 0.09 0.12 0.15

N-1 - If holes are concentrated units will be added for all places. NOTX 2 -Pin NOTE 3 -Knot holes are not evaluated holes ( loose knot)

at more than one place, the defect

quantitatively. shall be evaluated as unsound knots.

3.8 Inbark - It is identified as patches of bark or other material partially or wholly enclosed inside the wood and is measured and evaluated in the same way as knot.
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3.9 Knot - This is identified as basal portion of branches which has been either cut off at the trunk or covered with bark, appearing as embedded material circular in shape. The maximum diameter shall be taken as the size of the knot and shall be described along with its form and position in the log. These are quantitatively evaluated in terms of number of knots on a surface and the mean of maximum diameter of knots as given in Table 8.
TABLE 8

No. OFKNOTS I
(11 1 3 4 5 6 7 10 ::

DEFECT VALUES FOR $KDUND KNOTS ME~~Por MASIXUH DIA-EB OFKNOTS Abovle052p to
(3) 0.04 0":: 0.16 0.20 0.24 ;:$j 8% 0.84 i:E Abovle51,0,"p to (4) 0.08 0.16 0.24 032 0.40 0.48 ;; ;:$j E 3:; for unsound or decayed Abo;be 2 (5) 0.12 0.24 036 0'48 X% up to

Upto5cm
(2) 0.01 0.03 0.02 0.04 0'05 x:: 0'10 0'13 0.17 0.25 0.21 0.29 0.33 0.38

\

9"

. YE 1.62 2.10 2.42
3:; 3:: knota.

13 14 15

.

1.50 shall be doubled

NOTE 1 - Defect values

NOTE 2 - The above values are applicable for logj of length of 10 m and above. For shorter lengtha, the defect values shall be multiplied by 10/L, where L H the length of the log.

3.10 Pitch Pocket - This is identified as cavities containing accumulation of resin between growth rings and is measured by its length and maximum width. This is not evaluated quantitatively for units of defects. 3.11 Shake - This is identified as partial or complete separation between adjoining layers of tissues as seen in end surfaces of logs and is classified as heart shake, ring or cup shake and star shake. All shakes other than star shakes shall be measured by the length and the maximum width of the opening, the latter serving also as an indication of the approximate depth of the opening. The shakes shall be described along with the form and location on the cross section of the material. This is quantitatively evaluated as given in Table 9. 3.11.1 Star near the pith logs and shall in the star and shakes are identified as number of shakes occurring at or giving the appearance of star on the end surface of the be evaluated by the length and width of the longest shake by half the number of shakes in the star as giva jn Table 9.
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SSr3364(Ptwti)-19%
TABLB 9 DEFECT VALUBS OF SHAKES ard3.11.1)

(Clatws3.2,3.11 LENQTH Ox- r Saii& ii.2 cm (1) cm 2 4 6 7 8 9 10 12 14 16 18 20 (2) 0% @IO 0.14 0.20 0.26 0.30 0.34 0'40 0.50 oy54 0.60 0.66
NOTE 1 -

o-4 cm (3) 0.06 0.12 0.16 0'24 0.30 0.36 0.40 0.48 0.58 0.64 0.70 0.76

0*6 cm (4) 0.06 0*14 0.20 0.26 034 0'40 0'46 0'54 0.66 0'74 0.80 0%

Wmm OPTEESEUE L l-5 cm 1'0 cm 0.8 cm (5) 0.08 0.16 0.26 0.32 0.42 050 0.58 0.66 0.84 0.92 I.00 1'08 (6) 0.10 0.18 0'28 0.36 0.46 0.56 064 0.74 0.92 I.02 (7) 0'10 0.20 0.30 040 0.50 0.60 @70 0.80
1'00 I.10 I.20 I.30

PO cm

2'5 cm` (9) 0.14 C26 040 OS 0.66 owl 0.94
I.06 1.34 I.46 l-60 1.74

(8) 0.12 o-24 0.36 0'46 0.58 0.70 0.82 0.94
1'15 I*28 1.40 1'52

.I*10
1.20.

For more than one shake the values may be added.

NOTB 2 - When applyiug this table for star shakes, only the largest shake is taken into consideration but the values may be taken by multiplication of the above with half the number of shakes in the star.

NOTE 3 - These values are applicable for logs whose area of cross section does not exceed 0.5 ems. For material of larger cross section, the same values shall be halved. KOTE 4 -This ( MC 3.2). table is also used for checks of width more than 2 mm

NOTE 5-F shall be taken.

or intermediate

values the next higher measurement

of the defect

3.12Spiral Grain (Twist of tbe Tree) - It is identified as spiraling grain

with regard to the axis of the log and is measured by the acute angle it makes with the line on the surface parallel to the axis of the log. It is described either in clockwise or anti-clockwise, or right-handed or lefthanded, depending on the progress of the spiral from butt to the top as viewed from the top end. Twist or spiral grain is also measured as a gradient expressing the ratio of the two sides of a right angle, one parallel to the axis and the other tangential to the circumferenceof the log with the spiral as the hypotenuse. It is quantitatively evaluated as given in Table 10. 11

TARLE

19 DEFECT
SLOPS (1) 5to100 ;; s, ,, z ;; 9, gz. Above 50"

VALUES OF SPIRAL
3.12) UNfi (2) 8::: 065 ;:;

GRAIN

(c&e

1.00

N~TB -

Slope up to 5O will not be considered.

3.13 split - It is identified as a separation of fibres as seen both on the truss section as well as on the longitudinal surface of the log. It is measured by the length on the longitudinal surface and by the depth at the end section ( that is, the extent of the split as measured on the end section ). This is quantitatively evaluated as given in Table 11.
TABLE
hNC4TEOr
SPLIT ON TEE t 1'0 Un hNOITUDINAL

11

DEFECT

VALUES
L

FOR

SPLITS
SUBFACE

DEPTH OFTEE 1*5cm 2-O cm (4) 0.06 0.20 0.26 0.34 040 0.46 054 0.74

SPLIT ATTTHE END

SWrAoE

2.5 cm (5)

3.0 cm (6) 0.10 0.18 0.28 0'36 * x-g 0.64 0.74 0'84 0.92 IQ2 1.10 1'20 1.28 1.38 1.46

3.5 cm (7) 0.10 0.20 0.30 040 050 X% 0.80 :*: 1'10 . 1.20 1.30 140 ;:;

4.0 (8) 0'12 0.24 0.36 0'46 0.58 0'70 ;::

(1)
m 0'25 xz 1'00

(2)
0.10 0.14 0.20 0.26 0% 0%

(3)
0.06 0.12 0.16 0.24 g":z 0% 0.48 X:$ 0'70 0'76 0.82 o":z

0'06

0.26 0.32 0.42 050 0.58

2.75 %

;:g

0.92

MO

3.75 4.00

0.74 @80

1.00 1.06

l-26 1.32

::: I .28 1'40 1.52 1.64 1.76 1.86

NATE 1 -For

more than one split but less than three, the values may be added.

NOTE 2 -For splits more than three in number, the largest split may be considered and multiplied by half the number of total splits. NOTE, 3 -The above valuer are applicable for material of length of 10 m and fraction thereof. For material of greater length, the valuer should bc multiplied by 10/L, where L is the length of the material in metres. Nom 4-For &all be taken. intermediate valuer the next higher measurement of the defect
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3.14 Sap Stain - It is identified as discoloration usually in the sapwood on This is not to be evaluated quantitatively for the surface of the material. units of defects.
4. OTEERDEFECTS 4.1 Any defect not listed above but which will &bar any piece from its expected utility can be considered as equivalent defect to any of the above for purposes of measurement and evaluation depending on the appearance, sire, location and distribution. 4.2 Defect values for those which cannot be considered as equivalent defects but which can be definitely categorized as those which reduce the utility of timber, a value of 0'10 may he added to the totai`for safety. 5. TOLERANCRS EVALUATION IN MEASUREMENT OF DEFECXS AND THElR

5.1 All linear measurements surface area measurements liiear measurements.

of defects shall be made correct to I mm and shall he calculated correct to 1 cm* based on evaluated correct to a second place of

5.2 The units of defects shall be .decimal.

53 Where ready figures for the units are not available in Tables 1 to 11 and an estimate is required to be made, the same shall be proportionately In obtained in accordance with the general pattern of the concerned table. all cases of doubt the next higher point will be chosen from the table. 5.4 All defects are expected to be evaltated on the basis of cylindrical with all undue projections dressed down to the cylinder. 6. INFLUENCE OF DEFECTS ON THE PROPERTIES logs

OF TIMBER

6.1 The following indicates the general influence of some of the defects mentioned in the standard. In some cases influence of defects not mentioned in the standard is also given for general guidance. 6.1.1 Checks, Splits and Shakes -These quality timber in conversion of logs. defects reduce the out-turn of good

61.2 ComprcsJion Wood - Compression wood has an increased density and increased shrinkage and decreased shock resistance. At the same time compression wood has lower water absorbing capacity and increased hardness and crushing strength parallel to the grain. 613 Tension WadIt haa high longitudinal shrinkage tending it to warp and split on machining the surface tends to be fibrous or woothy especially when green.

13

IS:3364(l?artI)?;l976 6.1.4 Heartwood Rot - This defect besides lowering the mechanical properties of wood, reduces the volume of useful timber in full sized logs. 6.1.5Knots -The presence of knots in the logs may involve greater resistance in the sawing operation and affect the quality of sawn material. Conversion of logs shall thus be carefully laid out for obtaining the best material.
6.1.6 Sap Rot - The wood damaged by sap rot has a decreased shock If wood damaged by sap rot is resistance and increased water absorption. insufficiently seasoned or is again moistened after drying fungi may develop in the wood in service. 6.1.7 Want - Wane reduces the mechanical volume of useful timber. properties of wood and the

6.1.8 Worn Holes-Shallow worm holes as well as small holes do not affect the quality of cut timber considerably but deep large worm holes spoil the appearance and reduce the mechanical properties of timber. This affect should be taken into consideration while converting the logs. 6.1.9 Pith Pockets - Pith pockets destroy the integrity of the wood. affect the appearance of timber and

6.1.10 Mould - Mould spoils the appearance of wood. Under favourable conditions, mould can pass on to other organic material from mouldy timber. This defect may be ignored in preservative treated timber. 6.1.11 Sap Stain - Sap stain, of which blue stain is more important does Sap not affect the strength properties of timber, but spoils its appearance. stain may be taken to indicate that wood is in a receptive condition for the This defect may attack of wood rotting fungi under favourable conditions. be ignored in preservative treated timber.
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